The formation of acetyl phosphate and adenosine diphosphate (ADP) from adenosine triphosphate (ATP) and acetate was first recognized by F. Lipmann (J. Biol. Chem. 155:55, 1944) in extracts of Lactobacillus delbrueckii and later by E. R. Stadtman and H. A. Barker (J. Biol. Chem. 184:769, 1950) in Clostridium kluyveri. I. C. Rose et al. (J. Biol. Chem. 211:737, 1954 ) purified the acetokinase of Escherichia coli and elucidated many of its properties. They showed that the enzyme was relatively specific for acetate and propionate and that inosine triphosphate (ITP) was capable of replacing ATP as the phosphorylating agent. Mg+ or Mn-was required for its activity, and an enzymatic method for the determination of acetate was introduced by these workers.
Desulfovibrio desulfuricans reduces inorganic sulfate, by a dissimilatory pathway, to hydrogen sulfide. The overall process requires an initial expenditure of ATP, and one step in the regeneration of ATP is the action of acetokinase on acetyl phosphate and ADP (H. D. Peck, J. Biol. Chem. 235:2734 Chem. 235: , 1960 . Because of its importance in conserving the high energy nature of acetyl phosphate, the acetokinase of D. desulfuricans was partially purified, and several of its properties were examined. D. desulfuricans, strain 8303, was grown in Reaction mixture contained in gmoles: tris-(hydroxymethyl)aminomethane HCI buffer (pH 7.4), 50; MgCl2, 10; NH20H, 700; organic acids, 800; nucleotides, 10; and 0.02 mg of acetokinase in a total volume of 1.0 ml. Incubation time, 2 min at 30 C. Reaction was terminated with 1 ml of 10% trichloroacetic acid. The hydroxamic acid was determined by the method of F. Lipmann and C. L. Tuttle (J. Biol. Chem. 159:21, 1945) . The carboxylic acids were tested in the presence of ATP, and the nucleotides were tested in the presence of acetate. medium N described by G. F. Saunders, L. L. Campbell, and J. R. Postgate (J. Bacteriol. 87: 1073 Bacteriol. 87: , 1964 . Acetokinase activity (forward reaction) was measured by the method of I. C. Rose et al. (J. Biol. Chem. 211:737, 1954 Table 1 . The partially purified enzyme was not coenzyme A-dependent and retained full activity for a period of at least 9 months at -20 C in the phosphate-cysteine buffer described in the previous reference.
The acetokinase operated maximally at pH 7.4 and required the presence of a divalent cation. The most efficient metal tested was Mg++, with Mn-1, Co+, and Zn+ being 88, 83, and 82%, respectively, as efficient as Mg+. The enzyme was specific for acetate and was inactive against formate, propionate, butyrate, and succinate. ATP or ITP functioned equally well as the phosphorylating agent, whereas GTP and UTP gave slight activities (Table 2) .
To determine the half-saturation concentration of each substrate in the forward and reverse reactions, conventional Lineweaver-Burk plots were made. The apparent Michaelis constants (Km) for each of the substrates were: ATP, 1.1 x 106; ADP, 5.4 X 10-4; acetate, 4.5 X 10-4, and acetyl phosphate, 7 X 10-5M.
Several sulfhydryl group inhibitors were tested for their activities against acetokinase. They were p-hydroxymercuribenzoate, N-ethylmaleimide, arsenite, and iodoacetamide. The only effective inhibitor was p-hydroxymercuribenzoate, inhibiting 98 % of the forward reaction at a final concentration of 10-3 M. This inhibition was completely reversed by cysteine, 2-mercaptoethanol, or reduced glutathione. Although the possibility exists that the acetokinase of D. desulfuricans is a sulfhydryl enzyme, direct evidence for the participation of sulfhydryl groups was not obtained.
These studies show that the acetokinase of D. desulfuricans has several properties similar to those reported for the acetokinase of E. coli. These are (i) pH optimum, (ii) specificity for ATP and ITP, and (iii) requirement for a divalent cation. Differences noted were (i) the E. coli enzyme was active against acetate and propionate, whereas the D. desulfuricans enzyme was specific for acetate, (ii) although Mg++ or MnH activated both enzymes, the acetokinase of D. desulfuricans was also activated by Co++ or Zn+, and (iii) differences were noted in the Km values of the two enzymes. 
